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Description

This invention relates to a device for feeding
solids into circulating liquids in a controlled man-
ner.

More particularly, the invention relates to a
device which by means of a rotary valve enables a
solid in granular or powder form to be continuously
fed in a metered manner into a circulating liquid, in
which it becomes dissolved or suspended

The device according to the invention has spe-
cial applicational characteristics and particular ad-
vantages compared with the means used in the
known art for the same purpose. In particular, said
device prevents solid particle agglomeration which
occurs when operating in accordance with the
known art and which leads to feed interruption with
consequent operational discontinuity.

The device according fo the present invention
is suitable for feeding any type of soluble or insolu-
ble solid into any type of liquid to obtain the
relative solution or suspension, and is therefore
useful in numerous types of industry, such as the
chemical, textile, dyeing, paper, food, confectionary
and other industries.

For example it can be used for feeding sodium
chloride, sodium sulphate, sodium dithionite, sugar,
pigments, polymers efc. into aqueous or non-aque-
ous liquids. It is particularly useful for feeding
solids which tend to consolidate in the presence of
small quantities of liquids or of vapours released
from these liquids and which condense on the
solid, or of droplets conveyed by such vapours into
contact with the solid.

Said device is particularly useful in the dyeing
industry when used for feeding sodium chloride
into the dye bath.

In the dyeing industry, considerable quantities
of sodium chloride are added to the dye bath
containing the dyes and various auxiliaries such as
surface active agents, dispersing agents efc., in
order to regulate the consumption of the dye and
control its migration into the textile fibres.

One method used for adding the sodium chlo-
ride is to prepare separately, in a suitable dissolv-
ing apparatus, a saturated solution of sodium chlo-
ride which is then fed directly to the dyeing ma-
chine.

This method has the following drawbacks:

- the operations are complicated because of
the large volumes concerned, the volume of
sodium chloride solution being about 1/3 of
the volume of the bath to which it is added,;

- because of this volume ratio, this operation
leads to considerable variation in the so-
called "bath ratio”, this being the weight ratio
of fabric to the dye bath, and this results in
non-constant dye deposition conditions;
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- the plant is rather costly.

A second method used is to feed solid sodium
chloride into the dye bath by a device consisting of
a first conveying screw which withdraws the salt
from a hopper and transfers it to a second hopper,
from this hopper the salt being withdrawn by a
second conveying screw which feeds it by gravity
to a dissolving apparatus through which a portion
of the dye bath circulates.

This method overcomes certain problems of
the first method in that for examples it avoids the
need to previously dissolve the salt, however it also
has drawbacks such as the following:

- because of the presence of moisture or
splashed water droplets which agglomerate
and consolidate the salt, the second screw
tends to clog, this compromising the feed
uniformity;

- the apparatus is rather costly and the oper-
ations are complicated.

We have now found that all the drawbacks of
the known art are obviated by the device of the
present invention, by means of which salt agglom-
eration and consolidation are prevented, so that the
salt metering operations become very simple and
have maximum reliability. Moreover, because of its
simplicity, said device is of very low constructional
cost.

The device according to the invention com-
prises a rotary valve with a horizontal shaft which
feeds the solid directly into contact with the cir-
culating liquid, which is circulated at a high-ratio of
liquid throughput to fed solid, the level of said
circulating liquid being kept below the shaft of said
valve. These and further characteristics and advan-
tages of the device according to the invention will
be more apparent from the description given
hereinafter and from the accompanying Figure 1,
which relate to a preferred embodiment of the
invention and are given by way of non-limiting
illustration.

Figure 1 shows an embodiment of the device
according to the invention connected into an op-
erating circuit of a fabric dyeing plant.

With reference to the numerals of Figure 1,
said device consists essentially of a hopper 1 into
which the sodium chloride is loaded, a rofary valve
2 which transfers the salt from the hopper 1 to the
lower part of the rotary valve body, a pump 3 and a
line 4 for recycling the dye bath.

Said bath is fed to the dyeing machine 5 and is
then suitably divided between the lines 6 and 7 in
order to regulate the throughput through the valve
in accordance with the amount required for the
sodium chloride feed.

Said rotary valve 2 consists of an outer cylin-
drical body 8 and an inner impeller 9 and 10, and
is fitted with a drive system consisting of a direct
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current motor or a variable speed motor (not
shown).

Said cylindrical body consists of a flanged cyl-
inder positioned horizontally and provided in its
upper part with a slot through which the salt passes
from the hopper 1 to the upper sector of the rotary
valve. In the flanges which close the cylinder lat-
erally, there are provided two ports 11 and 12 for
the threaded or flanged connection to the lines 6
and 13 respectively.

Said impeller consists of a cylindrical shaft 9
mounted on suitable bearings or bushes, and to
which two or more blades 10 are welded or other-
wise fixed.

Said ports 11 and 12 are provided at a lower
level than said shaft 9.

Said blades 10 do not form a seal against said
cylinder 8, so as to facilitate the intake of liquid by
the pump and thus maintain the liquid level within
the required range.

Said rotary valve is fitted with a liquid level
controller 14.

For feeding the solid into the circulating liquid
in a controlled manner, the solid is loaded into the
hopper 1 and the liquid is circulated by the pump
3, the throughput being suitably divided between
the lines 6 and 7.

The throughput ratio of liquid to solid varies
according to their characteristics, and in practice
lies between 35 | of liquid per kg of solid and
20,000 | of liquid per kg of solid.

The upper limit can clearly be increased at will,
however in normal industrial operations the afore-
said limit is not exceeded.

The level of the liquid flowing through the ro-
tary valve 2 is kept constantly lower than the valve
shaft 9 by the level controller 14.

The described device allows operation within a
wide range of solid throughputs, ranging from a few
kg/h to some tons/h. In particular, in the dyeing
industry the device is used for sodium chloride
throughputs ranging from 45 to 450 kg/h, with
liquid throughputs through the valve ranging from 1
t0 10 m3h.

From the aforegoing description it is apparent
that the invention attains the proposed objects, and
that in particular the invention enables a solid to be
fed continuously into a circulating liquid with maxi-
mum operational reliability by means of a simple
and economical device.

Claims

1. A device for feeding solids into liquids in a
controlled manner, wherein a rotary valve (2)
with a horizontal shaft (9) feeds the solid di-
rectly into contact with the circulating liquid,
which is circulated at a high ratio of liquid
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throughput to fed solid, the level of said cir-
culating liquid being kept below the shaft of
said valve.

2. A device as claimed in claim 1, characterised
in that said circulating liquid enters the cylin-
drical body (8) of said rotary valve (2) through
a port (11) and leaves through a port (12), said
ports being provided in the lateral closure
flanges of said cylindrical body at a level be-
low said horizontal shaft (9).

3. A device as claimed in claims 1 and 2, charac-
terised in that two or more blades (10) are
welded or otherwise fixed to said horizontal
shaft (9), they not forming a seal against said
cylindrical body (8) in order to facilitate liquid
offiake and thus maintain the liquid level con-
stantly below the shaft (9).

4. A device as claimed in claim 1, characterised
in that said rotary valve (2) is fitted with a
liquid level controller (14).

5. A device as claimed in claim 1, characterised
in that said ratio of liquid throughput to fed
solid is adjustable between 35 | and 20,000 | of
liquid per kg of solid.

Revendications

1. Dispositif d'alimentation d'une fagon régulée
de solides dans des liquids ol une soupape
rotative (2) avec un arbre horizontal alimente le
solide directement en contact avec le liquide
circulant qui est circulé avec un haut rapport
de liquide contre solide alimenté et ol le ni-
veau du liquide circulant est maintenu au-des-
sous de I'arbre de la soupape.

2. Dispositif selon la revendication 1, ol le liquide
circulant entre dans le corps cylindrique (8) de
la soupape rotative (2) par un orifice (11) et
ressort par un orifice (12), les orifices étant
prévues dans les brides laterales de cl6ture du
corps cylindrique au-dessous de l'arbre hori-
zontal (9).

3. Dispositif selon les revendications 1 et 2, ol
deux ou plusieurs pales (10) sont soudées ou
fixées d'une autre fagon a l'arbre horizontal (9)
sans former un sceau contre le corps cylindri-
que (8) de maniére 4 faciliter la sortie du
liguide et mantenir le niveau du liquide
constamment au-dessous de ['arbre 6 (9).

4, Dispositif selon la revendication 1, ou la soupa-
pe rotative (2) est equipée avec un contrleur
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de niveau de liquide (14).

Dispositif selon la revendication 1, ol le rap-
port entre liquide et solide est régiable entre
35 I ot 20.000 [ de liquid par Kg de solide.

Patentanspriiche

1.

Apparat flr die Zufuhr von Feststoffen in einer
geregelten Weise in Flissigkeiten, wobei ein
rotierendes Ventil (2), das eine horizontale
Welle (9) aufweist, den Feststoff direkt in Kon-
takt mit der umlaufenden Flussigkeit einfiihrt
und die Flissigkeit in einem hdhen
Flussigkeit/Feststoff Verhdlinis umgelauft wird
und as Niveau der umlaufenden Flissigkeit
unter der Welle des Ventilen gehalten wird.

Apparat gem&B Anspruch 1, wobei die umlau-
fende Flussigkeit in das zylindridrische Geh&u-
se (8) des rotierenden Ventils (2) durch Off-
nung (11) eintritt und durch Offnung (12) hin-
ausgeht, und wobei sich die Offnungen auf den
seitlichen VerschluB-flanschen des zylindri-
schen Geh&use, unter die horizontale Welle (9)
finden.

Apparat gem2B Anspriichen 1 und 2 wobei
zwei oder mehrere Fligel (10) an der horizon-
talen Welle (9) zusammengeschweift oder an-
ders befestigt sind, und die Flugel kein Siegel
gegen das zylindrische Geh3use bilden, um
den Ausgang der Fliissigkeit zu erleichtern und
die HBhe der FlUssigkeit unter die Welle (9)
konstant zu halten.

Apparat gem3B Anspruch 1, wobei das rotie-
rende Ventil (2) mit einem Regler (14) der
Flissigkeithdhe versehen ist.

Apparat gemiB Anspruch 1, wobei das
Fliissigkeitsdurchgang/Fesistoff Verhdlinis zwi-
schen 35 und 20.000 | Flissigkeit pro Kg Fest-
stoff eingestellt werden kann.
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FIG 1
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